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-DESCRIPTION- 



OBSERVATION DEVICE AND BINOCULARS 



Technical Field 



The present invention relates to an observation device and binoculars having a 



display function. 



Background Art 

10 [0002] 

There has been a conventionally known observation device such as a telescope that 
observes an intermediate image of an object formed by an objective lens through an ocular 
lens (for example, refer to Patent Document 1). In addition, there has been a known 
small-sized display device using liquid crystal techniques or the like. 

1 5 Patent Document 1 : Japanese Patent No. 3070429 

Disclosure of the Invention 

Problem to be solved by the Invention 

[0003] 

In mounting the aforementioned small-sized display device on the aforementioned 
20 observation device to display information, there is a problem of upsizing the device. An 
observation device such as a telescope when incorporating the display device may desirably 
be small in size in view of portability since it is used outdoors frequently. 

An object of the present invention is to provide a small-sized observation device and 
binoculars having a display function. 

2 5 Means for Solving the Problem 



4-0P04J 

An observation device according to the present invention is provided with an ocular 
lens and an objective lens and is adapted to observe through the ocular lens an intermediate 
image of an object formed by the objective lens. The observation device further includes a 
display section that is provided either on a light path connecting the ocular lens and the 
objective lens or on a light path branched off from the light path and displays an image; and a 
light path switching section that is provided on the light path connecting the ocular lens and 
the objective lens and switches light guided from the ocular lens to the objective lens and the 
image displayed on the display section to be guided to the ocular lens or the objective lens. 
[0005] 

Another observation device according to the present invention is provided with an 
ocular lens and an objective lens and is adapted to observe through the ocular lens an 
intermediate image of an object formed by the objective lens. The observation device 
further includes a display section that is provided either on a light path connecting the ocular 
lens and the objective lens or on a light path branched off from the light path and displays an 
image; and a light path dividing section that is provided on the light path connecting the 
ocular lens and the objective lens, and guides light from the ocular lens to the objective lens 
and guides the image displayed on the display section to the ocular lens or the objective lens. 
[0006] 

The light path switching section is preferably provided on the light path connecting 
the ocular lens and the objective lens at a position between the objective lens and a position 
where the intermediate image of the object is formed, and switches a light flux guided 
between the objective lens and the ocular lens and a light flux guided between the display 
section and the objective lens. 

The light path dividing section is preferably provided on the light path connecting 
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where the intermediate image of the object is formed, and guides a light flux between the 
objective lens and the ocular lens and guides the light flux between the display section and 
the objective lens. 

5 [0007] 

The light path switching section is preferably provided on the light path connecting 
the ocular lens and the objective lens at a position between the ocular lens and a position 
where the intermediate image of the object is formed, and switches a light flux guided 
between the objective lens and the ocular lens and a light flux guided between the display 

1 0 section and the ocular lens. 

The light path dividing section is preferably provided on the light path connecting 
the ocular lens and the objective lens at a position between the ocular lens and a position 
where the intermediate image of the object is formed, and guides a light flux between the 
objective lens and the ocular lens and guides the light flux between the display section and 

1 5 the ocular lens. 
[0008] 

An erecting optical system is preferably provided on the light path connecting the 
ocular lens and the objective lens. 

The erecting optical system preferably includes a prism. 
20 The light path switching section or the light path dividing section is preferably 

provided between the prism and the objective lens. 
[0009] 

Binoculars according to the present invention have two observation devices 
described above, and include the ocular lens, the objective lens, and the light path switching 
25 sections or the light path dividing sections in a right portion and a left portion, respectively. 

3 



image displayed on the display section and guides divided images to the objective lenses or 

the ocular lenses of the right and left portions, respectively. 

[0010] 

The observation device preferably includes a display lens between one of the light 
path switching section and the light path dividing section and the display section. 

The display section preferably displays an image for relieving eye fatigue. The 
image includes a picture which is specific in at least one of shape, brightness and color. The 
observation device further includes an image changing section changing at least one of a 
position and a feature of the picture in the image displayed on the display section. 
[001 1] 

A part or a whole of the objective lens is preferably movable in a direction along the 
light path connecting the ocular lens and the objective lens. 

The display section preferably displays an image for relieving eye fatigue. The 
observation device further includes a position-changing section that is provided on a light 
path connecting the objective lens and the display section and changes a position of an 
intermediate image observed by an observer from the objective lens side in at least one of an 
optical axis direction and a convergent direction of eyes of the observer, and a controlling 
section that controls the display section, one of the light path switching section and the light 
path dividing section, and the position-changing section. 
[0012] 

The display section preferably displays an image for relieving eye fatigue. The 
observation device further includes a position-changing section that is provided on a light 
path connecting the objective lens and the display section and changes a position of an 
intermediate image observed by an observer from the objective lens side in at least one of an 
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that sets one of first, second, and third modes according to operation of the observer, the 
first mode being a mode in which a light flux is guided between the objective lens and the 
ocular lens by the light path switching section, the second mode being a mode in which the 
5 position of the intermediate image is changed in at least one of an optical axis direction and a 
convergent direction of the eyes of the observer by the position-changing section while the 
light flux is guided between the objective lens and the ocular lens by the light path switching 
section, and a third mode being a mode in which the position of the intermediate image is 
changed in at least one of an optical axis direction and a convergent direction of the eyes of 

10 the observer by the position-changing section while the light flux is guided between the 
display section and the objective lens by the light path switching section; and a controlling 
section that controls the light path switching section and the position-changing section 
according to the mode set by the setting section. . 
[0013] 

1 5 Preferably, the observation device further includes a dual-purpose lens that is 

provided on the light path connecting the ocular lens and the objective lens and is movable in 
a direction along the light path. The position-changing section preferably includes the 
dual-purpose lens, and the controlling section moves a position of the dual-purpose lens to 
thereby make focal adjustment of the observation device and change the position of the 

20 intermediate image observed by the observer from the objective lens side in the optical axis 
direction of the eyes of the observer. 
[0014] 

When changing the position of the intermediate image observed by the observer 
from the objective lens side, the controlling section preferably moves the dual-purpose lens 
25 in a wider range than when making the focal adjustment. 

5 



; , Preferably, the observation device further includes a moving section that moves the 
display section in the convergent direction of the eyes of the observer. 
[0015] 

Preferably, the observation device further includes a detecting section that detects a 
position of the dual-purpose lens, a memory section that stores a position of the 
dual-purpose lens detected by the detecting section when making the focal adjustment and 
when changing the position of the intermediate image, and a receiving section that receives 
an instruction to read the posjtion of the dual-purpose lens stored in the memory section, in 
which the controlling section, when receiving the instruction from the receiving section, reads 
the position of the dual-purpose lens from the memory section and moves the dual-purpose 
lens to the read position. 
[0016] 

An eye pad member is preferably provided near the objective lens. 

The eye pad member preferably has a shape to give protection from flare. 

A part or a whole of the ocular lens is preferably movable in a direction along the 
light path connecting the ocular lens and the objective lens. 

The display section preferably displays an image for relieving eye fatigue. 
Preferably, the observation device further includes a position-changing section that is 
provided on a light path connecting the ocular lens and the display section and changes a 
position of an intermediate image observed by an observer from the ocular lens side in at 
least one of an optical axis direction and a convergent direction of the eyes of the observer, 
and a controlling section that controls the display section, one of the light path switching 
section and the light path dividing section and the position-changing section. 
[0017] 

The display section preferably displays an image for relieving eye fatigue. 
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provided on a light path connecting the ocular lens and the display section and changes a 
position of an intermediate image observed by an observer from the ocular lens side in at 
least one of an optical axis direction and a convergent direction of the eyes of the observer; a 
5 setting section that sets one of first, second, and third modes according to operation of the 
observer, a first mode being a mode in which a light flux is guided between the objective lens 
and the ocular lens by the light path switching section, a second mode being a mode in which 
the position of the intermediate image is changed in at least one of an optical axis direction 
and a convergent direction of the eyes of the observer by the position-changing section while 

10 the light flux is guided between the objective lens and the ocular lens by the light path 
switching section, and a third mode being a mode in which the position of the intermediate 
image is changed in at least one of an optical axis direction and a convergent direction of the 
eyes of the observer by the position-changing section while the light flux is guided between 
the display section and the ocular lens by the light path switching section; and a controlling 

1 5 section that controls the light path switching section and the position-changing section 
according to the mode set by the setting section. 
[0018] 

Preferably, the observation device further includes a dual-purpose lens that is 
provided on the light path connecting the ocular lens and the objective lens and is movable in 

20 a direction along the light path. The position-changing section includes the dual-purpose 
lens, and the controlling section moves a position of the dual-purpose lens to thereby make 
focal adjustment of the observation device and change the position of the intermediate image 
observed by the observer from the objective lens side in the optical axis direction of the eyes 
of the observer. 

25 [0019] 
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j, ^ When changing the position of the intermediate image observed by the observer 

from the ocular lens side, the controlling section preferably moves the dual-purpose lens in a 
wider range than when making the focal adjustment. 

Preferably, the observation device further includes a moving section that moves the 
5 display section in the convergent direction of the eyes of the observer. 
[0020] 

Preferably, the observation device includes a detecting section that detects a position 
of the dual-purpose lens, a memory section that stores the position of the dual-purpose lens 
detected by the detecting section when making the focal adjustment and when changing the 
1 0 position of the intermediate image, and a receiving section that receives an instruction to read 
the position of the dual-purpose lens stored in the memory section, in which the controlling 
section, when receiving the order from the receiving section, reads the position of the 
dual-purpose lens from the memory section and moves the dual-purpose lens to the read 
position. 

1 5 Effect of the Invention 

[0021] 

According to the present invention, there can be provided a small-sized observation 
device and binoculars having a display function. 

Brief Description of the Drawings 

20 [0022] 

Fig. 1 is an explanatory view of the fundamental principle of the observation device 
according to the present invention. 

Fig. 2 is a view showing a construction of an observation device 10 according to a 
first embodiment. 
25 Fig. 3 is a view showing a porro type prism. 
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second embodiment. 

Fig. 5 is a view showing a construction of an observation device 30 according to a 
third embodiment. 

Fig. 6 is a view showing a construction of an observation device 40 according to a 
fourth embodiment. 

Fig. 7 is atop outside view showing binoculars 101 according to a fifth embodiment. 

Fig. 8 is a view showing an internal construction of the binoculars 101 according to 
the fifth embodiment. 

Fig. 9 is an internal section view of the binoculars 101 according to the fifth 
embodiment. 

Fig. 10 is a control block diagram of the binoculars 101 according to the fifth 
embodiment. 

Fig. 11 is an explanatory view showing an eye pad member 1 90. 
Fig. 12 is an explanatory view showing a nose relief concave member 191. 
Fig. 13 is another internal section view of the binoculars 101 according to the fifth 
embodiment. 

Fig. 14 is a view showing an internal construction of binoculars 1 50 according to a 
sixth embodiment. 

Fig. 1 5 is a view showing an internal construction of binoculars 160 according to a 
seventh embodiment. 

Fig. 16 is a view showing an internal construction of binoculars 201 according to an 
eighth embodiment. 

Fig. 1 7 is an internal section view of binoculars 201 according to the eighth 
embodiment. 
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_^ Fig^U^is-^view^howinc^^ bin oculars 250 according to a 

ninth embodiment. 

Fig. 19 is a view showing an internal construction of binoculars 260 according to a 
tenth embodiment. 

Best Modes for Carrying Out the Invention 

[0023] 

In the following, the embodiments according to the present invention are explained. 
Firstly, a description is made on embodiments where observation is made either from the 
ocular lens or the objective lens according to an intended purpose, and then on embodiments 
where observation is always made from the ocular lens. It is noted that in the first 
embodiment to the seventh embodiment observation is made either from the ocular lens or 
the objective lens according to an intended purpose and in the eighth and subsequent 
embodiments observation is always made from the ocular lens. 
[0024] 

First, a principle of an observation device according to the present invention is 
explained by referring to an explanatory view shown in Fig. 1. An observation device 1 
according to the present invention includes, as shown in Fig. 1, an ocular lens 2, an objective 
lens 3, a display section 4 which is provided on a light path branched off from a light path 
connecting the ocular lens 2 and the objective lens 3, and a light path switching section 5 
which is provided on the light path connecting the ocular lens 2 and the objective lens 3 and 
between the objective lens 3 and a position where an intermediate image I of an object is 
formed. Incidentally, the display section 4 is provided at a position almost conjugated with a 
position where the intermediate image I of the object is formed. 
[0025] 

The light path switching section 5 is an optical member (for example a total internal 

10 
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lens 2 and a light flux guided between the display section 4 and the objective lens 3, and is 
driven by a driving section which is not shown in the drawing. 

When the light flux is guided between the ocular lens 2 and the objective lens 3 by 
5 the light path switching section 5, an observer can observe the intermediate image I of an 
object formed by the objective lens 3 through the ocular lens 2. On the other hand, the light 
flux is guided between the display section 4 and the objective lens 3 by the light path 
switching section 5, an observer can observe an image displayed on the display section 4 
through the objective lens 3. 

1 0 [0026] 

Moreover there may be employed a construction where the light path switching 
section 5 is replaced by a light path dividing section. Namely, the observation 1 may include 
the light path dividing section composed of an optical member (for example a half mirror) 
that guides a light flux between the objective lens 3 and the ocular lens 2 and also guides the 
1 5 light flux between the display section 4 and the objective lens 3 instead of the light path 
switching section 5. 

An observer can observe, when observing from the ocular lens 2 side, the 
intermediate image I of an object by utilizing the light flux guided between the objective lens 
and the ocular lens, and can observe, when observing from the objective lens 3 side, the 
20 display section 4 by utilizing the light flux guided between the display section 4 and the 
objective lens 3. 
[0027] 

Embodiments on the basis of the fundamental principle explained above are 
explained with reference to the drawings. 
25 <First embodiment> 

1 1 
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includes: an ocular lens 12; an objective lens 13; a display section 14 that is provided on a 
light path branched off from the light path connecting the ocular lens 12 and the objective 
lens 13; a light path switching section 15 that is provided on the light path connecting the 

5 ocular lens 1 2 and the objective lens 1 3 and at a position between the objective lens 1 3 and a 
position where an intermediate image I of an object is formed; an erecting optical system 16 
that is provided on the light path connecting the ocular lens 1 2 and the objective lens 1 3, and 
a mirror 1 7. 
[0028] 

1 0 The objective lens 13 is movable in the direction along the light path connecting the 

ocular lens 1 2 and the objective lens 1 3. The display section 1 4 is a display device such as a 
small-sized liquid crystal display. The light path switching section 1 5 is a total internal 
reflection mirror, and is constructed so as to move in or out on the light path connecting the 
ocular lens 1 2 and the objective lens 1 3 by a driving section not shown. The erecting optical 

1 5 system 16 included, for example, porro type prisms 16A, 16B as shown in Fig. 3, and guides 

an image formed by the objective lens 1 3 after reversing properly to the ocular lens 1 2. The 
aforementioned light path switching section 15 is provided between the prisms 16A, 16B and 
the objective lens 13. The mirror 1 7 guides a light path from the display section 14 to the 
light path switching section 1 5, and a position of the display section 14 through the mirror 1 7 
20 is almost at a conjugated position with a position where an intermediate image I of an object 
is formed. 
[0029] 

The ocular lens 12 corresponds to an ocular lens stated in claims, and the objective 
lens 13 corresponds to an objective lens stated in claims. Also the display section 14 

2 5 corresponds to a display section stated in claims, and the light path switching section 15 

12 
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j corresponds to a light path switching section stated in claims. Also the erectin g optical 
system 16 corresponds to an erecting optical system stated in clams, and the prisms 16A, 
16B correspond to a prism stated in claims. 
[0030] 

5 In the observation device 10 explained above, an observer issues an instruction to 

the light path switching section 1 5 via an operating section not shown. 

If the observation device 10 is intended to use as an observation device for observing 
an intermediate image I of an object formed by the objective lens 1 3 through the ocular lens 
1 2, the observer guides a light path between the ocular lens 1 2 and the objective lens 1 3 by 
1 0 the light path switching section 15. At this time, focal adjustment with respect to the object 
to be observed is conducted by moving the objective lens 13 in the direction along with the 
light path connecting the ocular lens 1 2 and the objective lens 1 3. 
[0031] 

On the other hand, if the observation device 10 is intended to be used as a display 

1 5 device for observing an image displayed on the display section 14 through the objective lens 

1 3, the observer guides a light path between the display section 1 4 and the objective lens 1 3 
by the light path switching section 15. At this time, focal adjustment with respect to the 
display section 14 is conducted by moving the objective lens 13 in the direction along the 
light path connecting the ocular lens 1 2 and the objective lens 1 3. 
20 [0032] 

As explained above, according to the first embodiment, in the observation device 
that includes the ocular lens, the objective lens and the display section, and observes the 
intermediate image of the object formed by the objective lens through the ocular lens, the 
light flux is guided between the objective lens and the ocular lens or between the display 

2 5 section and the objective lens. Accordingly, when guiding the light flux between the 
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device, and when guiding the light flux between the display section and the objective lens, it 
can be used as a display device by observing the display section through the objective lens an 
observation device. Particularly, the observation device according to the first embodiment 
5 can have a display function by using a structure provided therein, so that a small-sized 
observation device having a display function can be realized. 
[0033] 

Further, according to the first embodiment, the erecting optical system is further 
provided on the light path connecting the ocular lens and the objective lens. Accordingly, 
10 when using as the observation device, an image formed by the objective lens can be guided 
after reversing properly to the ocular lens. 

Further, according to the first embodiment, the aforementioned erecting optical 
system includes the prisms. Accordingly, further downsizing can be realized. 
[0034] 

1 5 Further, according to the first embodiment, the light path switching section is 

provided between the prisms and the objective lens. Accordingly, downsizing can be 

realized by effectively utilizing the space. 

Further, according to the first embodiment, the objective lens is movable in the 

direction along the light path connecting the ocular lens and the objecting lens. Therefore, 
20 by moving the objective lens, the focal adjustment with respect to the object to be observed 

when using as the observation device, and the focal adjustment with respect to the display 

section when using as the display device can be conducted. 

[0035] 

The first embodiment describes the prism included in the erecting optical system 16 
25 by referring to the porro type prisms 16A, 16B as shown in Fig. 3 as an example, however 

14 



i otther prisms (for example roof type prism, and the like) may be used. In addition, without 
using, a prism, the erecting optical system 16 may be constructed by using lenses, and the 
like. 

Further, the image displayed on the display section 14 may be any one. For 
5 example, a television may be displayed by installing a tuner in the observation device 10, a 
picture information may be obtained by providing the observation device 10 with a radio 
function, or the observation device 1 0 may be provided with a storage medium such as a 
memory card detachably. 
[0036] 

10 Further, the display section 14 is explained by referring to the case of the 

small-sized liquid crystal display; however it may be any one such as a plasma display. 
<Second embodiment> 

In the following, a second embodiment according to the present invention is 
explained by referring to the drawing. In the second embodiment, only the matters different 

1 5 from the first embodiment are explained, and explanation is omitted with respect to the same 
matters as in the first embodiment. Explanation is done by applying the same symbols to 
the members similar to the observation device of the first embodiment. 
[0037] 

As shown in Fig. 4, an observation device 20 according to the second embodiment 
20 includes a light path dividing section 21 in stead of the light path switching section 1 5 of the 
observation device 10 according to the first embodiment, and also includes a display lens 22 
between the display section 14 and the light path dividing section 21. The light path 
dividing section 21 is a half mirror. 

Note that the light path dividing section 21 corresponds to the light path dividing 
25 section stated in claims, and the display lens 22 corresponds to the display lens stated in 
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4 claims. 
[0038] 

In the observation device 20 having the construction explained above, an observer 
can observe, when observing from the ocular lens 12 side, the intermediate image I of the 
5 object by utilizing the light flux guided between the objective lens 13 and the ocular lens 12, 
and can observe, when observing from the objective lens 13 side, the display section 14 by 
utilizing the light flux guided between the display section 14 and the objective lens 13. 

As explained above, according to the second embodiment, in the observation device 
that includes the ocular lens, the objective lens and the display section, and observes the 

10 intermediate image of the object formed by the objective lens through the ocular lens, the 
light flux is guided between the objective lens and the ocular lens and also the light flux is 
guided between the display section and the objective lens. Accordingly, the observation 
device can be realized by utilizing the light flux guided between the objective lens and the 
ocular lens, and the display device can be realized by utilizing the light flux guided between 

1 5 the display section and the objective lens and by observing the display section through the 
objective lens. Particularly, because there can be provided with a display function by 
applying the construction of the observation device, a small-sized observation device having 
a display function can be realized. 
[0039] 

20 Further, according to the second embodiment, a field of view can be made wider 

when observing the display section through the objective lens by additionally including the 
display lens between the light path dividing section and the display section. 

Further, according to the second embodiment, a simple construction without a 
movable part can be made by using a half mirror as the light path dividing section 2 1 . 

25 <Third embodiment> 

16 



i In the following, a third embodiment according to the present invention is explained 

by referring to the drawing. In the third embodiment, only the matters different from the 
first embodiment are explained, and explanation thereof is omitted. Explanation is done by 
applying the same symbols to the members similar to the observation device of the first 
5 embodiment. 
[0040] 

As shown in Fig. 5, an observation device 30 according to the third embodiment 
includes objective lens 31 instead of the objective lens 13 of the observation device 10 
according to the first embodiment. The objective lens 31 is composed of a convex lens 32 

1 0 and an internal focusing lens 33. And only the internal focusing lens 33 in the objective lens 

31 is movable in the direction along the light path connecting the ocular lens 12 and the 
objective lens 3 1 . 

Note that the internal focusing lens 33 corresponds to a part of (or the whole of) the 
objective lens stated in claims. 
15 [0041] 

In the observation device 30 having the construction explained above, an observer 
issues an instruction, as with the first embodiment, to the light path switching section 1 5 via 
the operating section not shown. 

Then, as with the first embodiment, the observer conducts respective observations 
20 by switching the light path with the light path switching section 1 5. For the focal adjustment 
with respect to the display section 14, and the focal adjustment with respect to the object to 
be observed, different from the first embodiment, only the internal focusing lens 33 in the 
objective lens 31 is moved in the direction along the light path connecting the ocular lens 1 2 
and the objective lens 13. Accordingly, it is possible to reduce the moving range necessary 

2 5 to move the lens for focal adjustment. 
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[0042] 

As explained above, according to the third embodiment, the objective lens is 
composed of a plurality of lenses, and a part of the lenses can move in the direction along the 
light path connecting the ocular lens and the objective lens. Accordingly, in addition to the 
effects similar to those of the observation device 10 of the first embodiment, further 
downsizing can be expected. 
<Fourth embodiment 

In the following, a fourth embodiment according to the present invention is 
explained by referring to the drawing. In the fourth embodiment, only the matters different 
from the first embodiment are explained, and explanation is omitted with respect to the same 
matters as in the first embodiment. Explanation is done by applying the same symbols to 
the members similar to the observation device of the first embodiment. 
[0043] 

An observation device 40 according to the fourth embodiment includes, as shown in 
Fig. 6, the ocular lens 12, the objective lens 13, the light path switching section 15 and the 
erecting optical system 16 similar to the observation device 10 according to the first 
embodiment in the right and left portions, respectively, and includes a display section 41, a 
half mirror 42 and a mirror 43 which are shared for the right and left portions. 

The display section 41 has the same construction as that of the display section 14 of 
the observation device 10 according to the first embodiment. An image displayed on the 
display section 41 is divided into two images by the half mirror 42, and is guided to the right 
and left respective objective lenses 13 through the right and left respective light path 
switching sections 15. The observation device 40 has an optical element (for example a 
dummy glass and the like) in order to make a light path length from the objective lens 13 to 
the display section 41 in the right portion equal to that in the left portion respectively. 

18 



[0044] 

Note that the half mirror 42 corresponds to the dividing optical system stated in 

clams. 

In the observation device 40 having the constructions as explained above, an 
observer issues an instruction, as in the first embodiment, to the light path switching section 
1 5 through the operating section not shown. 

Then, the observer conducts, as with the first embodiment, the respective 
observations by switching the light path by the respective right and left light path switching 
sections 1 5. When using as a display device, the observer can observe one display section 
41 with the right and left eyes at the same time. 
[0045] 

Also, the right and left portions may be structured the same as the observation 
devices explained in the first embodiment to the third embodiment. 

As explained above, according to the fourth embodiment, the right and left portions 
have the same constructions as the observation devices explained in the first embodiment to 
the third embodiment. Accordingly, the present invention can also be applied to an 
observation device such as binoculars which allows observation with the right and left eyes at 
the same time. 
[0046] 

According to the fourth embodiment, further provided is the dividing optical system 
that divides and guides the image displayed on the display section to the right and left 
objective lenses. Accordingly, when applying the present invention to the observation 
device allowing observation with the right and left eyes at the same time, because the display 
section can be shared, downsizing can be realized. In addition, it is possible to avoid 
problems such as a positioning misalignment between the two display sections and a quality 
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f( difference of the images on the two display sections, which are caused in the case where 
display sections are provided in the right and left portions respectively. 
[0047] 

Also, it is possible to implement the invention by combining the constructions and 
5 functions of the observation devices according to the first embodiment to the fourth 
embodiment. 

The following embodiments describe the observation device according to the 
present invention with an eye-fatigue relief function with reference to the drawings. During 
use of the observation device, an observer sometimes may gaze an observation object. In 
1 0 such a case, the observer does not move the cyclotome, which may cause eye fatigue and loss 
of visual acuity. In view of solving the problem, provision of an eye-fatigue relief function as 
explained below can help relieving the eye fatigue with ease. 
[0048] 

Each of the following embodiments uses binoculars as one example of the 
15 observation device according to the present invention. In each of the following 
embodiments, the binoculars have a mode for observing a remote object and a mode for 
relieving the eye fatigue. The observer observes an object from an ocular lens side 
mentioned later in the mode for observing a remote object, and from an objective lens side 
mentioned later in the mode for relieving the eye fatigue (explained later in detail). 
20 [0049] 

<Fifth embodiment> 

Binoculars 101 according to a fifth embodiment have a binocular mode for observing 
a remote object and first and second eye-fatigue relief modes for relieving eye fatigue. In 
the first eye-fatigue relief mode an eye-fatigue relief operation is performed by using an 
25 observation image with the binoculars, and in the second eye-fatigue relief mode an 
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eye-fatigue relief operation is performed by using an image for relieving the eye fatigue. 
[0050] 

The binoculars 1 0 1 include a power button 1 02, a focus knob 1 03 used for focusing 
of the binoculars, a mode button 104 to set the aforementioned modes, a start button 105 to 
start the operation in each mode, and an information display section 106 to display various 
kinds of information. The information display section 106 displays a kind of the mode set by 
the mode button 104 and the like. 
[0051] 

Further, the binoculars 101 include, as shown in the internal construction view of Fig. 
8, a left ocular lens 1 07, a right ocular lens 1 08, a left objective lens 1 09, a right objective lens 
1 10, a left focus lens 1 1 1 and a right focus lens 1 12 relating to focus slide, a focus-lens 
moving section 1 13 which moves the left focus lens 1 1 1 and the right focus lens 1 12 in 
conjunction with the aforementioned focus knob 1 03, a detecting section 1 1 4 which detects a 
distance of movement of the focus lens, a left erecting prism 1 1 5 and a right erecting prism 
1 16 which convert an inverted image to an erected image. 
[0052] 

When an observer operates the focus knob 103 for focusing, the focus lens moving 
section 1 13 moves in conjunction with this, and moves the left focus lens 1 1 1 and the right 
focus lens 1 1 2. 

Further, the binoculars 101 , as shown in the internal construction view of Fig. 8 and 
in Fig. 9A which is an A-A sectional view of Fig. 8, have the same construction in the right and 
left portions. In addition, the binoculars 101 include a left display section 1 17 and a right 
display section 1 18 which display the image for relieving the eye fatigue, an image-forming 
lens for the left display section 1 1 9, an image-forming lens for the right display section 1 20 
(not shown), and also include a left reflecting mirror 121 and a right reflecting mirror 122. 
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The left display section 1 17 and the right display section 1 18 are display devices such as a 
small-sized liquid crystal display, and are provided on the light paths branched from the light 
paths connecting the left ocular lens 1 07 and right ocular lens 1 08 with the left objective lens 
109 and right objective lens 1 10. 
[0053] 

The left reflecting mirror 121 and the right reflecting mirror 1 22 are provided on the 
light paths connecting the left ocular lens 1 07 and right ocular lens 1 08 with the left objective 
lens 109 and right objective lens 1 10, and the light paths connecting the left display section 
1 1 7 and right display section 1 1 8 with the left objective lens 1 09 and right objective lens 1 1 0, 
and are optical elements which switch the light fluxes guided to the light paths in the right 
and left portions at the same time. The left reflecting mirror 121 and the right reflecting 
mirror 122 can be moved at the same time, by a mirror driving section not shown, into or off 
the optical axis connecting the left ocular lens 107 and right ocular lens 108 with the left 
objective lens 109 and right objective lens 1 10. 
[0054] 

As shown in Fig. 8, because the construction of the left reflecting mirror 121 and the 
right reflecting mirror 122 are the same, the left reflecting mirror 121 is explained by 
referring to Fig. 9A to Fig. 9C. 

The left reflecting mirror 121 is rotated, as shown in Fig. 9A, by the mirror driving 
section not shown, around an axis a, and can be moved onto or off the optical axis connecting 
the left ocular lens 107 and the left objective lens 109. As shown in Fig. 9B, when the left 
reflecting mirror 121 is moved off from the optical axis connecting the left ocular lens 107 
and the left objective lens 109, the left objective lens 109 is positioned on an optical axis of 
the left ocular lens 107, a light flux is guided between the left objective lens 109 and the left 
ocular lens 107, this positioning is carried out when conducting the binocular mode and the 



( first eye-fatigue relief mode. 
[0055] 

On the other hand, as shown in Fig. 9C, when the left reflecting mirror 121 is moved 
onto the optical axis connecting the left ocular lens 107 and the left objective lens 109, the 
5 left display section 1 1 7 is positioned on an optical axis of the left objective lens 109, a light 
flux is guided between the display section 1 1 7 and the left objective lens 1 09, this positioning 
is carried out when conducting the second eye-fatigue relief mode. 

Note that the right reflecting mirror 1 22 has also the same construction as that of the 
aforementioned left reflecting mirror 121. 
10 [0056] 

Namely, by moving the left reflecting mirror 121 and the right reflecting mirror 1 22, 
the light flux is guided between the left objective lens 109 and right objective lens 1 10 and 
between the left ocular lens 107 and right ocular lens 108 or between the left display section 
1 1 7 and right display section 1 1 8 and between the left objective lens 1 09 and right objective 
15 lens 110. Therefore, only moving the left reflecting mirror 121 and the right reflecting 
mirror 122 makes it possible to switch the modes easily. 
[0057] 

Further the binoculars 101 includes a position-changing section 140 which is 
provided on light paths connecting the left objective lens 109 and right objective lens 1 10 

20 and the left reflecting mirror 121 and right reflecting mirror 122, and in the first eye-fatigue 
relief mode and the second eye-fatigue relief mode, changes a position of an intermediate 
image observed by an observer in an optical axis direction and a convergent direction of eyes 
of observer. The position-changing section 140 has a left shift lens 123, a right shift lens 
124, and a left supporting part 125 and a right supporting part 126 which support the left 

25 shift lens 123 and the right shift lens 124, respectively. Also there are provided a left cam 

23 



pwi 1 27 and a right cam pin 1 28 which are connected with the left supporting part 125 and 
the right supporting part 1 26, respectively, and a left cam groove 1 29 and a right cam groove 
1 30 which correspond to the a left cam pin 1 27 and the right cam pin 128, respectively. 
[0058] 

The position-changing section 140 includes, as shown in Fig. 8 and Fig. 9, a shift 
supporting part 131 which supports the left supporting part 125 and the right supporting 
part 126, a shift lens driving section 132 which is connected with the shift lens supporting 
part 131 and drives the shift lens supporting part 131, hall elements 1 33A-1 33C to detect a 
position of the shift lens supporting part 131, and a magnet 1 34. 
[0059] 

The shift lens driving section 1 32 drives the supporting part 3 1 in the direction of the 
arrow a in Fig. 8. When the supporting part 3 1 is driven in the direction of the arrow a in Fig. 
8, the left cam pin 1 27 and the right cam pin 1 28 connected with the left supporting part 125 
and the right supporting part 126 are moved in the directions of the arrows b and c in Fig. 8 
along the left cam groove 129 and the right cam groove 130. Therefore, the left shift lens 
1 23 and the right shift lens 1 24 are moved in the directions of the arrows b and c in Fig. 8. 
[0060] 

The positions of the left shift lens 123 and the right shift lens 124 are detected in 
accordance with the positional relation of hall elements 133A-133C and a magnet 134. In 
Fig. 8, the positions of the left shift lens 123 and the right shift lens 124 indicated by solid 
lines are referred to as initial positions of the left shift lens 123 and the right shift lens 124, 
and the positions indicated by dashed lines above and below the initial positions are referred 
to as limit positions of the left shift lens 1 23 and the right shift lens 1 24. 
[0061] 

In this manner, by moving the left shift lens 123 and the right shift lens 124, in the 
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fir*st eye-fatigue relief mode and the second eye-fatigue relief mode, a position of an 
intermediate image observed from the side of the left objective lens 109 and the right 
objective lens 1 1 0 by an observer can be moved in an optical axis direction and a convergent 
direction of eyes of the observer. 

In addition, the binoculars 101 include, as shown in Fig. 8, a controlling section 135 
in the neighborhood of the hall elements 1 33A- 1 33C. Fig. 1 0 is a control block diagram of 
the binoculars 101. The controlling section 135 detects, as shown in Fig. 10, the conditions 
of operating members such as the power button 102, the mode button 104 and the start 
button 105 and also the conditions of the detecting section 114 and the hall elements 
133A-133C. The controlling section 135 also controls the left display section 1 17 and the 
right display section 1 18, the mirror driving section not shown of the left reflecting mirror 
121 and the right reflecting mirror 122, and the shift lens driving section 132. 
[0062] 

Further, the binoculars 101 include, as shown in Fig. 1 1 , an eye pad member 190 in 
the neighborhood of the left objective lens 109 and the right objective lens 110. The 
binoculars 101 include the eye pad member 190 in order to enhance a sense of use of the 
observer when the observer observes from the left objective lens 109 and the right objective 
lens 1 10. The eye pad member 190 is detachable from the binoculars 101, and includes a 
nose relief concave member 191 at a portion where a nose is in touch. Fig. 12A shows Fig. 
1 1 seen from the direction B. Parts of the eye pad member 190 which correspond to the left 
objective lens 109 and the right objective lens 1 10 are configured in the shape of steps in 
order to protect the eyes from a flare. Such a shape for flare protection can prevent an 
excessive outside light, and it is usable as a hood for general observation through the 
binoculars 101. 
[0063] 



4 * The nose relief concave member 1 91 is made of a shape- memorable material, and is 
formed into a shape to go along a profile of the nose of an observer. 

In this manner, the provision of the eye pad member 190 in the neighborhood of the 
left objective lens 109 and the right objective lens 110 allows the observer to use the 

5 binoculars stably, which may bring about an effect to lessen the discomfort of the observer 
while wearing them. In addition, the flare protecting shape can prevent an excessive outside 
light 

[0064] 

The eye pad member 190 may be integrated with the main body (not detachable), or 
1 0 may have a fold-down mechanism to be able to move into or out of the main body. 

In addition, the material of the eye pad member 1 90 may be any one such as rubber, 
resin, and plastic. These materials may be combined depending on portions to be used. It 
may be made of the shape-memorable material as the nose relief concave member 191. 
[0065] 

1 5 Further, in order to be usable for an observer with glasses, the eye pad member 1 90 

may have a shape that covers all the glasses. The parts corresponding to the left objective 
lens 109 and the right objective lens 1 1 0 are shaped in a perfect circle as a way of example, 
however, they may have any shapes such as a landscape ellipse and a right and left integrated 
shape. 

20 Further, the nose relief concave member 191 is constructed, as shown in Fig. 12B, so 

as to be detachable from the eye pad member 190. For example, by making members that 
adapt to a child use, an adult use, and the like ready beforehand, the member may be 
changeable. 
[0066] 

25 Note that the left ocular lens 107 and the right ocular lens 108 correspond to the 
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1 ocular lens stated in claims, and the left objective lens 109 and the right objective lens I 10 
correspond to the objective lens stated in claims. The left display section I 17 and the right 
display section 1 1 8 correspond to the display section stated in claims, and the left reflecting 
mirror 121 and the right reflecting mirror 122 correspond to the light path switching section 
5 stated in claims. The position-changing section 140 corresponds to the position-changing 
section stated in claims, and the controlling section 135 corresponds to the controlling 
section stated in claims. The mode button 104, the start button 105 and the controlling 
section 135 correspond to the setting section stated in claims. The eye pad member 190 
corresponds to the eye pad member stated in claims. 

1 0 [0067] 

In the binoculars 101 having the constructions explained above, when the power 
button 102 is turned on, the controlling section 135 detects it, and a certain mode is set by 
the mode button 104, and the controlling section 135 watches until the start button 105 is 
pressed. The mode set at this time is any one of the aforementioned binocular mode, first 
1 5 eye-fatigue relief mode and second eye-fatigue relief mode. 

When the start button 105 is pressed, the controlling section 5 controls each section 
as in the following manner according to the set mode. 
[0068] 

(1) Binocular mode 

20 When the binocular mode is set, the controlling section 135 moves firstly the left 

shift lens 123 and the right shift lens 124 to the initial position. Then, the left reflecting 
mirror 121 and the right reflecting mirror 122 are moved off, as explained in Fig. 9B, from the 
optical axis of the left ocular lens 107 and the right ocular lens 108, and the left objective lens 
109 and the right objective lens 1 10 are positioned on the optical axis of the left ocular lens 

25 107 and the right ocular lens 108. By positioning like this, the light fluxes are guided 

27 



between the left objective lens 109 and right objective lens 1 10 and the left ocular lens 107 
and right ocular lens 108, and the observer can observe a remote object from the side of the 
left ocular lens 107 and the right ocular lens 108. 
[0069] 

(2) First eye-fatigue relief mode 

When the first eye-fatigue relief mode is set, the controlling section 1 35 moves firstly 
the left shift lens 123 and the right shift lens 124 to the initial position. Then, the left 
reflecting mirror 1 2 1 and the right reflecting mirror 1 22 are moved off, as explained in Fig. 9B, 
from the optical axis of the left ocular lens 107 and the right ocular lens 108, and the left 
objective lens 109 and the right objective lens 1 10 are positioned on the optical axis of the 
left ocular lens 1 07 and the right ocular lens 1 08. By positioning like this, the light fluxes are 
guided between the left objective lens 109 and right objective lens 1 10 and the left ocular 
lens 107 and right ocular lens 108. 
[0070] 

And the controlling section 1 35 moves the left shift lens 1 23 and the right shift lens 
1 24 reciprocally to the both limit positions that sandwich the initial position via the shift lens 
driving section 1 32. By moving the left shift lens 1 23 and the right shift lens 1 24 like this, a 
position of an intermediate image observed by an observer from the side of the left objective 
lens 109 and the right objective lens 110 is changed in an optical axis direction and a 
convergent direction of eyes of observer. Accordingly, motion of the cyclostomes of the 
eyes of the observer can be promoted. 
[0071] 

Particularly, in the first eye-fatigue relief mode, because the light fluxes are guided 
between the left objective lens 109 and right objective lens 1 10 and the left ocular lens 107 
and right ocular lens 108, the eye-fatigue relief operation can be done by using an 

28 



V- 



4 observation image by the binoculars 101. Therefore, the observer observes a favorite 
appearance from the side of the left objective lens 1 09 and the right objective lens 1 1 0 of the 
binoculars 101, and relieves eye fatigue by using the observation image. 

[0072] 

5 (3) Second eye-fatigue relief mode 

When the second eye-fatigue relief mode is set, the controlling section 135 moves 
firstly the left shift lens 1 23 and the right shift lens 1 24 to the initial position. Then, the left 
reflecting mirror 121 and the right reflecting mirror 122 are moved, as explained in Fig. 9C, 
onto the optical axis of the left ocular lens 107 and the right ocular lens 108, and the left 
1 0 display section 1 1 7 and the right display section 1 1 8 are positioned on the optical axis of the 
left objective lens 109 and the right objective lens 110. By positioning like this, the light 
fluxes are guided between the left display section 1 1 7 and right display section 1 1 8 and the 
left objective lens 109 and right objective lens 1 10. 
[0073] 

1 5 Then, the controlling section 135 displays images for relieving eye fatigue on the left 

display section 1 1 7 and the right display section 1 1 8, the image for relieving eye fatigue is an 
image that includes a picture (for example, a picture of an article being capable of moving 
backward and forward such as an airplane or a car) of an eye mark (an object that attracts the 
attention of the observer) at a position where the observer can easily recognize and easily 

20 focuses the observer's sight (near the center). Such images are previously recorded in a 
memory not shown in the controlling section 135. 
[0074] 

Then, the controlling section 1 35 moves the left shift lens 1 23 and the right shift lens 
124 reciprocally to the both limit positions that sandwich the initial position via the shift lens 
25 driving section 1 32. By moving the left shift lens 1 23 and the right shift lens 1 24 like this, a 



position of an intermediate image observed by an observer from the side of the left objective 
lens 109 and the right objective lens 1 1 0 is changed in an optical axis direction and a 
convergent direction of eyes of the observer. Accordingly, motion of the cyclostomes of the 
eyes of the observer can be promoted. 
[0075] 

Particularly, in the second eye-fatigue relief mode, because the light fluxes are 
guided between the left display section 117 and right display section 118 and the left 
objective lens 109 and right objective lens 1 10, the eye-fatigue relief operation can be done 
by using the image for relieving eye fatigue. Therefore, by using the image specified to 
relieve eye fatigue and performing the eye-fatigue relief operation from the side of the left 
objective lens 109 and the right objective lens 1 10 of the binoculars 101, it is expected that 
the effects of relieving eye fatigue be increased. 
[0076] 

As explained above, the binoculars according to the fifth embodiment are provided 
the ocular lens and the objective lens. A light flux is guided between the objective lens and 
the ocular lens or between the display section and the objective lens, and also the position of 
the intermediate image observed by the observer is changed in the optical axis direction and 
the convergent direction of the eyes of observer. Accordingly, while using the observation 
device (binoculars), the observer can be relieved from the eye fatigue with ease. Particularly, 
according to the fifth embodiment, the observation device (binoculars) employs a general 
structure provided therein to perform the eye fatigue relief operation, so that the size thereof 
can be almost the same as that of a general observation device (binoculars), and it can relieve 
the eye fatigue with ease. 
[0077] 

Further, according to the fifth embodiment, in response to the operation of the 
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observer, one of the first to third modes is set, the first mode where the light flux is guided 
between the objective lens and the ocular lens, the second mode where the position of the 
intermediate image is changed in the optical axis direction and the convergent direction of 
eyes of the observer while the light flux is guided between the objective lens and the ocular 
lens, and the third mode where the position of the intermediate image is changed in the 
optical axis direction and the convergent direction of eyes of the observer while the light flux 
is guided between the display section and the ocular lens. Accordingly, the device can be 
used as a general observation device (binoculars) for observing a remote object in the first 
mode, and as a device for relieving eye fatigue in the second mode and the third mode. 
Particularly, in the second mode, the eye-fatigue relief operation can be done by using the 
observation image with the binoculars 101. Therefore, the observer can observe a favorite 
object from the left objective lens 109 and the right objective lens 1 10 of the binoculars 101, 
and relieve his/her eye fatigue by using the observation image. In the third mode, it is 
expectable to obtain a good eye-fatigue relief effect through the eye fatigue relief operation 
using the image dedicated to the eye fatigue relief. 
[0078] 

Moreover, although the fifth embodiment describes the example where the position 
of the intermediate image observed by the observer is changed in the optical axis direction 
and the convergent direction of eyes of the observer, it may be changed only in the optical 
axis direction, or may be changed only in the convergent direction. 

Although the fifth embodiment describes the example where the position of the 
intermediate image observed by the observer is changed in the optical axis direction and the 
convergent direction of eyes of the observer by moving the left shift lens 1 23 and the right 
shift lens 1 24, it may be changed only in the optical axis direction by moving the left shift lens 
123 and the right shift lens 124, or may be changed only in the convergent direction by 
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, moving the left display section 117 and the right display section 118. In this case, it is 
preferable to synchronize the movement of the left shift lens 1 23 and the right shift lens 1 24 
with the movement of the left display section 1 17 and the right display section 1 1 8 in the 
convergent direction. The position is changed in the optical axis direction by the movement 

5 of the left shift lens 1 23 and the right shift lens 1 24 and changed in the convergent direction 
by the movement of the left display section 1 1 7 and the right display section 1 1 8, so that it is 
possible to simplify the construction of the position-changing section 140. 
[0079] 

In addition, it may be employed that the position of the intermediate image observed 

1 0 by the observer is changed in the optical axis direction and the convergent direction of eyes 

of the observer by moving the left shift lens 123 and the right shift lens 124, and further a 
quantity of change in the convergent direction is increased by moving the left display section 
1 1 7 and the right display section 118. 

Although the fifth embodiment describes the example where the left display section 

15 117 and the right display section 1 1 8 are displays such as a small — sized liquid crystal display, 
they may be replaced by a holder 141 installed with a slide film and a back light 142. For 
example, as shown in Fig. 1 3, the holder 1 4 1 may be detachable to the binoculars 101. Such 
a construction can save the power, and the observer can conducts the eye-fatigue relief 
operation by using a favorite slide film. 

20 [0080] 

Moreover, the fifth embodiment describes the example where, by using the left 
reflecting mirror 121 and the right reflecting mirror 1 22, the light fluxes are guided between 
the left objective lens 109 and right objective lens 1 10 and between the left ocular lens 107 
and right ocular lens 1 08 or between the left display section 1 1 7 and right display section 1 1 8 

2 5 and between the left objective lens 1 09 and right objective lens 1 1 0. However, the following 
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construction may be employed. 
[0081] 

For example, half mirrors are additionally provided at the positions of the left 
reflecting mirror 121 and the right reflecting mirror 122, as well as shutters inside and 
outside of the left and right ocular lenses. When the light fluxes are guided between the left 
objective lens 109 and right objective lens 1 10 and the left ocular lens 107 and right ocular 
lens 1 08, the shutters are opened and also the displays on the left display section 1 1 7 and the 
right display section 1 18 are stopped. On the other hand, when the light fluxes are guided 
between the left display section 1 1 7 and right display section 1 1 8 and the objective lens 109 
and right objective lens 1 10, the shutters are closed and also the displays on the left display 
section 1 1 7 and the right display section 1 1 8 are started. 
[0082] 

As another construction thereof, for example, the binoculars may be provided with 
an EL (Electric luminance) or a transmission type display device such as a transmission type 
liquid crystal at the positions of the left reflecting mirror 121 and the right reflecting mirror 
122, and may be combined with the shutters. In this case, the half mirror, the shutter, the 
transmission type display device, and the like correspond to the display section and the light 
path switching section (or light path dividing section) stated in claims. 
[0083] 

In addition, although the fifth embodiment describes the binoculars 101, the present 
invention may be applied to a telescope that has one ocular lens and one objective lens. With 
the telescope, an observer observes an object with one eye, therefore; it may be configured to 
change a position of an intermediate image observed by the observer not in the convergent 
direction but only in the optical axis direction. 

<Sixth embodiment> 



ft 



In the following, a sixth embodiment according to the present invention is explained 
by referring to the drawing. In the sixth embodiment, only the matters different from the 
fifth embodiment are explained. 
[0084] 

The binoculars 150 according to the sixth embodiment changes a position of an 
intermediate image observed by an observer only in the optical axis direction of eyes of the 
observer in the first eye-fatigue relief mode and the second eye-fatigue relief mode as in the 
fifth embodiment. Also, The binoculars 1 50 can adjust a distance between the left and right 
ocular lenses (distance between the eyes). 

Fig. 1 4 is an internal construction view showing the binoculars 1 50 from the left side. 
In the present embodiment the same symbols is applied to the members similar to the 
binoculars 101 of the fifth embodiment. As shown in Fig. 14 the binoculars 150 include a 
left dual-purpose lens 1 5 1 that functions as the left objective lens 1 09, the left focus lens 1 1 1 
and the left shift lens 123 of the fifth embodiment. The left dual-purpose lens 151 is 
movable in the direction of the arrow d in Fig. 14. By moving the position of this left 
dual-purpose lens 151, an observer can make the focus slide (focal adjustment) of the 
binoculars 1 50, and change the position of image observed by the observer from the lens 5 1 
side in the first eye-fatigue relief mode and the second eye-fatigue relief mode. Moreover, 
when changing the position of the intermediate image, the left dual-purpose lens 151 is 
moved in a wider range than when making the focal adjustment. The respective movement 
ranges may be overlapped or separated. 
[0085] 

Moreover, the binoculars 150 include a mirror 152 that can rotate in the direction 
shown by the arrow f around the axis e in Fig. 1 4, and the left display section 117. By driving 
the mirror 152, it is possible to switch the light flux guided between the left dual-purpose 
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Ions 1 5 1 and the left ocular lens 1 07 and the light flux guided between the left display section 
1 1 7 and the left dual-purpose lens 151. 

The right side portion of the binoculars 150 has the same constructions explained 
above. The binoculars 150 conduct each operation in accordance with the set mode as the 
binoculars 101 of the fifth embodiment. 
[0086] 

The left dual-purpose lens 151 corresponds to the dual-purpose lens stated in 
claims, and the mirror 1 52 corresponds to the light path switching section stated in claims. 

As explained above, the binoculars according to the sixth embodiment is provided 
with the lens on the light path connecting the ocular lens and the objective lens and movable 
along the light path, and it performs the focal adjustment of the observation device 
(binoculars) and changes the position of the intermediate image observed by an observer 
from the objective lens side in the optical axis direction of the eyes of the observer by moving 
the position of the lens. Therefore, the shift lens that changes the position of the 
intermediate image observed by an observer from the objective lens side functions as the 
objective lens as well as the focus lens that conducts the focal adjustment of the binoculars 
150, so that it is possible to simplify the construction thereof in addition to obtaining the 
same effects as those of the binoculars 101 according to the fifth embodiment. 
[0087] 

In the binoculars 150 according to the sixth embodiment, internal space thereof can 
effectively used by arranging the ocular lens and the display section in the vertical directions 
the observation state of the binoculars 1 50 as shown in Fig. 1 4. Constructing the binoculars 
1 50 as above can make the lateral size of the observation device (binoculars) can be made the 
same as that of a general observation device (binoculars) can avoid usability from degrading. 
[0088] 



The sixth embodiment describes the example where the left dual-purpose lens 1 5 1 
has dual-purpose functions of the left objective lens 109, the left focus lens 1 1 1 and the left 
shift lens 123, however, the left objective lens 109 may be provided separately. 

In addition, the sixth embodiment describes the binoculars 150, however, the 
present invention may be applied to a telescope that has one ocular lens and one objective 
lens. 
[0089] 

<Seventh embodiment> 

In the following, a seventh embodiment according to the present invention is 
explained by referring to the drawings. 

The binoculars 160 according to the seventh embodiment have the binocular mode 
and the eye-fatigue relief mode for relieving the eye fatigue. The eye-fatigue relief mode is 
a mode where the eye-fatigue relief operation is conducted by using an image for relieving 
the eye fatigue. 
[0090] 

The binoculars 160 include, as shown in the internal construction view of Fig. 15, a 
left ocular lens 167, a right ocular lens 168, a left objective lens 169, a right objective lens 
170, a left focus lens 171 and a right focus lens 172 relating to focus slide, a focus lens 
moving section 173 which moves the left focus lens 171 and the right focus lens 172, a 
detecting section 174 which detects a movement distance of the focus lens, a left erecting 
prism 175 and a right erecting prism 176 which convert an inverted image to an erected 
image. 
[0091] 

Further, the binoculars 160 include, as same as the binoculars 101 according to the 
fifth embodiment, a left display section 1 77 and a right display section 1 78 which display the 
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t image for relieving the eye fatigue, an image-forming lens not shown for the left display 
section, and an image-forming lens for the right display section not shown, as well as a left 
reflecting mirror 1 79 and a right reflecting mirror 1 80. The left display section 1 77 and the 
right display section 1 78 are display devices such as a small-sized liquid crystal display, and 

5 are provided on the light paths branched from the light paths connecting the left ocular lens 
167 and right ocular lens 168 with the left objective lens 169 and right objective lens 1 70. 
[0092] 

Further, the left reflecting mirror 1 79 and the right reflecting mirror 180 are provided 
on the light paths connecting the left ocular lens 167 and right ocular lens 168 with the left 

1 0 objective lens 1 69 and right objective lens 1 70, and the light paths connecting the left display 
section 1 77 and right display section 1 78 with the left objective lens 1 69 and right objective 
lens 1 70, and they are optical elements which switch the light fluxes guided between the left 
objective lens 169 and right objective lens 1 70 and between the left ocular lens 167 and right 
ocular lens 168, and the light fluxes between the left display section 177 and right display 

15 section 178 and between the left objective lens 169 and right objective lens 170. The left 
reflecting mirror 1 79 and the right reflecting mirror 1 80 operates same as the left reflecting 
mirror 121 and the right reflecting mirror 122 of the binoculars 101 according to the fifth 
embodiment, so that description thereof is omitted. 
[0093] 

20 Namely, by moving the left reflecting mirror 1 79 and the right reflecting mirror 1 80, 

the light fluxes are guided between the left objective lens 169 and right objective lens 170 
and between the left ocular lens 167 and right ocular lens 168 or between the left display 
section 177 and right display section 178 and between the left objective lens 169 and right 
objective lens 170. Accordingly, only moving the left reflecting mirror 179 and the right 

25 reflecting mirror 1 80 makes it possible to switch the modes easily. 
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[0.094] 

In addition, the binoculars 160 according to the seventh embodiment include a 
controlling section 181. The controlling section 181 detects the conditions of the detecting 
section 1 74 and also controls the left display section 1 77 and the right display section 1 78, 
the mirror driving section not shown of the left reflecting mirror 1 79 and the right reflecting 
mirror 1 80. 

Different from the binoculars 101 according to the fifth embodiment, the binoculars 
1 60 according to the seventh embodiment do not have a movement mechanism for changing 
the position of the intermediate image observed by the observer. Instead, the binoculars 
160 according to the seventh embodiment changes the position of the eye mark included in 
the image for relieving the eye fatigue that is displayed on the left display section 1 77 and the 
right display section 1 78 (explained in detail later). The image for relieving eye fatigue 
means an image that includes a picture (for example, a picture of an article being capable of 
moving backward and forward such as an airplane or a car) of an eye mark at a position where 
the observer can easily recognize and easily focuses the observer's sight (near the center). 
This picture corresponds to the picture where at least one of shape, brightness and color is 
specific. The pictures like this are previously recorded in a memory not shown in the 
controlling section 181. 
[0095] 

Note that the left ocular lens 167 and the right ocular lens 168 correspond to the 
ocular lens stated in clams, the left objective lens 169 and the right objective lens 170 
correspond to the objective lens stated in claims. The left display section 177, the right 
display section 178 and the controlling section 181 correspond to the display section stated 
in claims, and the left reflecting mirror 1 79, the right reflecting mirror 1 80 and the controlling 
section 181 correspond to the light path switching section stated in claims. The controlling 
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section 181 corresponds to the image changing section stated in claims. 
[0096] 

In the binoculars 160 having the constructions explained above, when a power 
button not shown is turned on, the controlling section 181 detects it, and a certain mode is 
5 set by a mode button not shown, and the controlling section 181 watches until a start button 
not shown is pressed. The mode set at this time is any one of the aforementioned binocular 
mode and eye-fatigue relief mode. 

■ 

When the start button not shown is pressed, the controlling section 181 controls 
each section as in the following manner according to the set mode. 
1 0 [0097] 

(1 ) Binocular mode 

When the binocular mode is set, the controlling section 181, as in the fifth 
embodiment, moves off the left reflecting mirror 179 and the right reflecting mirror 180, as 
explained in Fig. 9B, from the optical axis of the left ocular lens 167 and the right ocular lens 

15 168, and the left objective lens 169 and the right objective lens 170 are positioned on the 
optical axis of the left ocular lens 1 67 and the right ocular lens 1 68. By positioning like this, 
the light fluxes are guided between the left objective lens 169 and right objective lens 170 
and the left ocular lens 1 67 and right ocular lens 1 68, and the observer can observe a remote 
object from the side of the left ocular lens 167 and the right ocular lens 168. 

20 [0098] 

(2) Eye-fatigue relief mode 

In the eye-fatigue relief mode, the controlling section 181 moves the left reflecting 
mirror 1 79 and the right reflecting mirror 1 80, as explained in Fig. 9C, onto the optical axis of 
the left ocular lens 1 67 and the right ocular lens 1 68, and the left display section 1 77 and the 
25 right display section 1 78 are positioned on the optical axis of the left ocular lens 1 67 and the 
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right ocular lens 168. By positioning like this, the light fluxes are guided between the left 
display section 177 and right display section 178 and the left objective lens 169 and right 
objective lens 1 70. 
[0099] 

Then, the controlling section 181 displays images for relieving eye fatigue on the left 
display section 1 77 and the right display section 1 78. The image for relieving eye fatigue is 
an image that includes a picture (for example, a picture of an article movable backward and 
forward such as an airplane or a car) to be an eye mark (an object that attracts the attention of 
the observer) at a position (near the center) recognizable and focused easily by the observer. 
Such images are previously recorded in a memory not shown in the controlling section 181. 
[0100] 

Then, the controlling section 181 changes the position of the eye mark in the image 
for relieving the eye fatigue in the convergent direction of the eyes of the observer. 
Changing the position of the eye mark makes it possible to promote motion of the cyclotome 
of the eyes of the observer. 

As explained above, the binoculars according to the seventh embodiment are 
provided with the ocular lens and the objective lens and the display section that displays the 
image including the picture which is specific in at least one of shape, brightness and color. A 
light flux is guided between the objective lens and the ocular lens and or between the display 
section and the objective lens, and also at least one of the position and the features of the 
image displayed on the display section. Accordingly, when using the observation device 
(binoculars), the eye fatigue can be relieved with ease. Particularly, according to the seventh 
embodiment, because the eye fatigue relief can be conducted by applying the general 
construction of an observation device (binoculars), a size is almost the same as that of a 
general observation device (binoculars), and the eye fatigue can be relieved with ease. 
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[0101] 

Moreover, the seventh embodiment describes the example where the position of the 
eye mark is changed in the image displayed on the left display section 177 and the right 
display section 1 78 to move the eyes of the observer in the convergent direction, and then 
promote the eye fatigue relief of the observer. However, the size of the eye mark may be 
changed. Changing the size of the eye mark can obtain the same effects obtained in the 
case where the position of intermediate image observed by the observer is changed in the 
optical axis direction (refer to the fifth embodiment). In addition, both of the position and 
the size of the eye mark may be changed as well as the shape and brightness and the like. 
The aforementioned size, shape and brightness of the eye mark correspond to the features of 
the position and the features of the eye mark stated in claims. 
[0102] 

In addition, although the seventh embodiment describes the binoculars 160, the 
present invention may be applied to a telescope that has one ocular lens and one objective 
lens. 

Moreover, although the fifth embodiment to the seventh embodiment describe the 
examples where the image for eye-fatigue relief operation is recorded in the controlling 
section, it may be configured that the observer selects one of several images prepared in 
advance. 
[0103] 

In the following, an embodiment where an observation is always conducted from an 
ocular lens side is explained. In each of the following embodiments, binoculars have a mode 
for observing a remote object and a mode for relieving the eye fatigue. The observer e 
observes an object from an ocular lens side mentioned later in the mode for observing a 
remote object and the mode for relieving the eye fatigue (explained in detail later). 
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[O104] 

<Eighth embodiment> 

In the following, an eighth embodiment according to the present invention is 
explained by referring to the drawings. 

Binoculars 201 according to the eighth embodiment have a binocular mode for 
observing a remote object and a first eye-fatigue relief mode and a second eye-fatigue relief 
mode for relieving eye fatigue. The first eye-fatigue relief mode is a mode that conducts an 
eye-fatigue relief operation by using an object observed by the binoculars, and the second 
eye-fatigue relief mode is a mode in which an eye-fatigue relief operation is performed by 
using an image for relieving the eye fatigue. 
[0105] 

The appearance of the binoculars 201 according to the eighth embodiment is the 
same as that of the binoculars 101 according to the fifth embodiment; therefore, a drawing 
and description thereof are omitted. 

Further, the binoculars 201 have, as shown in the internal construction view of Fig. 
16, same constructions of the binoculars 101 of the fifth embodiment, namely, a left ocular 
lens 207, a right ocular lens 208, a left objective lens 209, a right objective lens 210, a left 
focus lens 211 and a right focus lens 212, a focus lens moving section 213, a detecting 
section 2 1 4, a left erecting prism 2 1 5 and a right erecting prism 2 1 6. 
[0106] 

Further, the binoculars 201 , as shown in the internal construction view of Fig. 1 6 and 
in Fig. 1 7 A which is an A-A sectional view of Fig. 1 6, have the same constructions in the right 
and left portions. The binoculars 201 have the same constructions of the binoculars 101 of 
the fifth embodiment, namely a left display section 217 and a right display section 218, an 
image-forming lens 219 for the left display section, an image-forming lens 220 for the right 



<■ display section (not shown). And also the binoculars 201 have constructions that are 
inversed to the binoculars 101 of the fifth embodiment, namely a left reflecting mirror 221 
and a right reflecting mirror 222. The left display section 217 and the right display section 
218 are display devices such as a small-sized liquid crystal display, and are provided on the 

5 light paths branched from the light paths connecting the left ocular lens 207 and right ocular 
lens 208 with the left objective lens 209 and right objective lens 210. 
[0107) 

The left reflecting mirror 221 and the right reflecting mirror 222 are provided at the 
position where the light paths connecting the left ocular lens 207 and right ocular lens 208 

1 0 with the left objective lens 209 and right objective lens 2 1 0 and the light paths connecting the 
left display section 2 1 7 and right display section 2 1 8 with the left ocular lens 207 and right 
ocular lens 208 are crossed, and are optical elements which switch the light fluxes guided to 
the light paths in the right and left portions at the same time. The left reflecting mirror 221 
and the right reflecting mirror 222 can be moved at the same time, by a mirror driving section 

1 5 not shown, into or off the light paths connecting the left ocular lens 207 and right ocular lens 
208 with the left objective lens 209 and right objective lens 210. 
[0108] 

As shown in Fig. 16, because the construction of the left reflecting mirror 221 and 
the right reflecting mirror 222 are the same, the left reflecting mirror 221 is explained by 
20 referring to Fig. 1 7A to Fig. 1 7C. 

The left reflecting mirror 221 is rotated, as shown in Fig. 1 7A, by the mirror driving 
section not shown, around an axis a, and can be moved onto or off the light path connecting 
the left ocular lens 207 and the left objective lens 209. As shown in Fig. 1 7B, when the left 
reflecting mirror 22 1 is moved off from the light path connecting the left ocular lens 207 and 
25 the left objective lens 209, the left objective lens 209 is positioned on a light path passing 
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through the left ocular lens 207, a light flux is guided between the left objective lens 209 and 
the left ocular lens 207. This positioning is employed during the binocular mode and the 
first eye-fatigue relief mode. 
[0109] 

On the other hand, as shown in Fig. 1 7C, when the left reflecting mirror 221 is moved 
onto the light path connecting the left ocular lens 207 and the left objective lens 209, the left 
display section 217 is positioned on an optical axis of the left ocular lens 207, a light flux is 
guided between the display section 217 and the left ocular lens 207. This positioning is 
employed during the second eye-fatigue relief mode. 

Note that the right reflecting mirror 222 has also the same construction as that of the 
aforementioned left reflecting mirror 221. 
[0110] 

Namely, by moving the left reflecting mirror 221 and the right reflecting mirror 222, 
the light fluxes are guided between the left objective lens 209 and right objective lens 210 
and between the left ocular lens 207 and right ocular lens 208, or between the left display 
section 217 and right display section 218 and between the left ocular lens 207 and right 
ocular lens 208. Accordingly, only moving the left reflecting mirror 221 and the right 
reflecting mirror 222 can switch the modes easily. 
[0111] 

Further the binoculars 201 include a position-changing section 240, as shown in Fig. 
16, the position changing section 240 has the same construction as that of the binoculars 
101 of the fifth embodiment, namely a left shift lens 223, a right shift lens 224, a left 
supporting part 225, a right supporting part 226, a left cam pin 227 and a right cam pin 228, 
and the construction that is inversed to the binoculars 101 of the fifth embodiment, namely a 
left cam groove 229 and a right cam groove 230. 
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[V] 12] 

Further, the position-changing section 240 has, as shown in Fig. 16 and Fig. 17, the 
same construction as that of the binoculars 101 of the fifth embodiment, namely a shift lens 
supporting part 23 1 , a shift lens driving section 232, hall elements 233A-233C and a magnet 
234. 

The shift lens driving section 232 drives the shift lens supporting part 231 in the 
direction of the arrow a in Fig. 16. When the shift lens supporting part 231 is driven in the 
direction of the arrow a in Fig. 16, the left cam pin 227 and the right cam pin 228 connected 
with the left supporting part 225 and the right supporting part 226 are moved in the 
directions of the arrows b and c in Fig. 16 along the left cam groove 229 and the right cam 
groove 230. Therefore, the left shift lens 223 and the right shift lens 224 are moved in the 
directions of the arrows b and c in Fig. 16. 
[0113] 

Note that the positions of the left shift lens 223 and the right shift lens 224 are 
detected in accordance with positional relation of the hall elements 233A-233C and the 
magnet 234. In Fig. 16, the positions of the left shift lens 223 and the right shift lens 224 
indicated by solid lines are referred to as initial positions, and the positions indicated by 
dashed lines above and below the initial position are referred to as limit position of the left 
shift lens 223 and the right shift lens 224. 
[0114] 

In this manner, by moving the left shift lens 223 and the right shift lens 224, in the 
first eye-fatigue relief mode and the second eye-fatigue relief mode, a position of an 
intermediate image observed from the side of the left ocular lens 207 and the right ocular 
lens 208 by an observer can be moved in an optical axis direction and a convergent direction 
of eyes of the observer. 



In addition, the binoculars 201 include, as shown in Fig. 1 6, a controlling section 235 
in the neighborhood of the hall elements 233A-233C. A controlling block diagram and 
explanation thereof are omitted because various controls by the controlling section 235 are 
the same as those in the fifth embodiment. 
[0115] 

The left ocular lens 207 and the right ocular lens 208 correspond to the ocular lens 
stated in claims, and the left objective lens 209 and the right objective lens 2 1 0 correspond to 
the objective lens stated in claims. The left display section 217 and the right display section 
218 correspond to the display section stated in claims, and the left reflecting mirror 221 and 
the right reflecting mirror 222 correspond to the light path switching section stated in claims. 
The position-changing section 240 corresponds to the position-changing section stated in 
claims, and the controlling section 235 corresponds to the controlling section stated in claims. 
The controlling section 235 corresponds to the setting section stated in claims. 
[0116] 

In the binoculars 201 having the constructions explained above, when the power 
button not shown is turned on, the controlling section 235 detects it as with the binoculars 
101 of the fifth embodiment, and, after setting a certain mode, when a start button not shown 
is pressed, controls each section as in the following manner according to the set mode. 

(1) Binocular mode 

When the binocular mode is set, the controlling section 235 moves firstly the left 
shift lens 223 and the right shift lens 224 to the initial position. Then, the left reflecting 
mirror 221 and the right reflecting mirror 222 are moved off, as explained in Fig. 1 7B, from 
the optical axis of the left ocular lens 207 and the right ocular lens 208, and the left objective 
lens 209 and the right objective lens 210 are positioned on the optical axis of the left ocular 
lens 207 and the right ocular lens 208. By positioning like this, the light fluxes are guided 
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« between the left objective lens 209 and right objective lens 210 and the left ocular lens 207 
and right ocular lens 208, and the observer can observe a remote object from the side of the 
left ocular lens 207 and the right ocular lens 208. 
(2) First eye-fatigue relief mode 
5 When the first eye-fatigue relief mode is set, the controlling section 235 moves firstly 

the left shift lens 223 and the right shift lens 224 to the initial position. And the left 
reflecting mirror 221 and the right reflecting mirror 222 are moved off, as explained in Fig. 
1 7B, from the optical axis of the left ocular lens 207 and the right ocular lens 208, and the left 
objective lens 209 and the right objective lens 210 are positioned on the optical axis of the 

1 0 left ocular lens 207 and the right ocular lens 208. By positioning like this, the light fluxes are 
guided between the left objective lens 209 and right objective lens 210 and the left ocular 
lens 207 and right ocular lens 208. 
[0117] 

And the controlling section 235 moves the left shift lens 223 and the right shift lens 
1 5 224 reciprocally to the both limit positions that sandwich the initial position via the shift lens 
driving section 232. By moving the left shift lens 223 and the right shift lens 224 like this, a 
position of an intermediate image observed by an observer from the side of the left ocular 
lens 207 and the right ocular lens 208 is changed in an optical axis direction and a 
convergent direction of eyes of the observer. Accordingly, motion of the cyclotome of the 
20 eyes of the observer can be promoted. 
[01 18] 

Particularly, in the first eye-fatigue relief mode, because the light fluxes are guided 
between the left objective lens 209 and right objective lens 210 and the left ocular lens 207 
and right ocular lens 208, the eye-fatigue relief operation can be done by using an 
25 observation image by the binoculars 201. Therefore, the observer observes a favorite 
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♦ appearance from the side of the left ocular lens 207 and the right ocular lens 208 of the 
binoculars 201, and relieves eye fatigue by using that observation image. 
(3) Second eye-fatigue relief mode 

■ 

When the second eye-fatigue relief mode is set, the controlling section 235 moves 
5 firstly the left shift lens 223 and the right shift lens 224 to the initial position. Then, the left 
reflecting mirror 221 and the right reflecting mirror 222 are moved, as explained in Fig. 1 7C, 
onto the optical axis of the left ocular lens 207 and the right ocular lens 208, and the left 
display section 2 1 7 and the right display section 2 1 8 are positioned on the optical axis of the 
left ocular lens 207 and the right ocular lens 208. By positioning like this, the light fluxes are 
10 guided between the left display section 21 7 and right display section 21 8 and the left ocular 
lens 207 and right ocular lens 208. 
[0119] 

Then, the controlling section 235 displays on the left display section 217 and the 
right display section 218 an image for relieving the eye fatigue as that of the fifth 
15 embodiment. 

Then, the controlling section 235 moves the left shift lens 223 and the right shift lens 
224 reciprocally to the both limit positions that sandwich the initial position via the shift lens 
driving section 232. By moving the left shift lens 223 and the right shift lens 224 like this, a 
position of an intermediate image observed by an observer from the side of the left ocular 
20 lens 207 and the right ocular lens 208 is changed in an optical axis direction and a 
convergent direction of eyes of the observer. Accordingly, motion of the cyclotome of the 
eyes of the observer can be promoted. 
[0120] 

Particularly, in the second eye-fatigue relief mode, since the light fluxes are guided 
2 5 between the left display section 2 1 7 and right display section 2 1 8 and the left ocular lens 207 
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• and right ocular lens 208, the eye-fatigue relief operation can be performed by using an 
image for relieving the eye fatigue. Therefore, by using the image dedicated to the eye 
fatigue relief and doing the eye-fatigue relief operation from the side of the left ocular lens 
207 and the right ocular lens 208 of the binoculars 201, it is expected that the effects of 
5 relieving eye fatigue be increased. 
[0121] 

As explained above, according to the eighth embodiment, the binoculars are 
provided with the ocular lens, the objective lens and the display section. A light flux is 
guided between the objective lens and the ocular lens or between the display section and the 

1 0 ocular lens, and also the position of the intermediate image observed by the observer is 
changed in the optical axis direction and the convergent direction of eyes of the observer. 
Accordingly, during use of the observation device (binoculars), the observer can be relieved 
from the eye fatigue with ease. Particularly, according to the eighth embodiment, the 
observation device (binoculars) can use a general structure provided therein to perform the 

1 5 eye fatigue relief operation, so that the size thereof can be made almost the same as that of a 
general observation device (binoculars), and it achieves the eye fatigue relief with ease. 
[0122] 

According to the eighth embodiment, in response to the operation of the observer, 
one mode is set and achieved along any one of the first mode where the light flux is guided 

20 between the objective lens and the ocular lens, the second mode where the position of the 
intermediate image is changed in the optical axis direction and the convergent direction of 
eyes of the observer, while guiding the light flux between the objective lens and the ocular 
lens, and the third mode where the position of the intermediate image is changed in the 
optical axis direction and the convergent direction of eyes of the observer, while guiding the 

25 light flux between the display section and the ocular lens. Thereby, the device can be used 
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* as a general observation device (binoculars) for observing a remote object in the first mode, 
and as a device for relieving eye fatigue in the second mode and the third mode. Particularly, 
in the second mode, the eye-fatigue relief operation can be done by using the image 
observed by the binoculars 201. Therefore, the observer observes a favorite appearance 
5 from the sides of the left ocular lens 207 and the right ocular lens 208 of the binoculars 201 , 
and relieves eye fatigue by using that observed image. In the third mode, it is expectable to 
increase the eye fatigue relief effect since the eye-fatigue relief operation is conducted by 
using the image dedicated to the eye fatigue relief. 
[0123] 

10 Although the eighth embodiment describes the example where the position of the 

intermediate image observed by the observer is changed in the optical axis direction and the 
convergent direction of the eyes of the observer, it may be changed only in the optical axis 
direction, or only in the convergent direction. 

Further, although the eighth embodiment describes the example where the position 

1 5 of the intermediate image observed by the observer is changed in the optical axis direction 
and the convergent direction of the eyes of the observer by moving the left shift lens 223 and 
the right shift lens 224, it may be changed only in the optical axis direction by moving the left 
shift lens 223 and the right shift lens 224, or may be changed only in the convergent direction 
by moving the left display section 217 and the right display section 218. In this case, it is 

20 preferable to synchronize the movement of the left shift lens 223 and the right shift lens 224 
with the movement of the left display section 217 and the right display section 218 in the 
convergent direction. In this manner, due to the changing in the optical axis direction by the 
movement of the left shift lens 223 and the right shift lens 224 and the changing in the 
convergent direction by the movement of the left display section 217 and the right display 

25 section 218, it is possible to simplify the construction of the position-changing section 240. 
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[0124] 

In addition, it may be employed that the position of the intermediate image observed 
by the observer is changed in the optical axis direction and the convergent direction of eyes 
of the observer by moving the left shift lens 223 and the right shift lens 224, and further a 
quantity of change in the convergent direction is increased by moving the left display section 
2 1 7 and the right display section 2 1 8. 

Further, the eighth embodiment describes the example where the left display section 
217 and the right display section 218 are the displays such as a small-sized liquid crystal 
display, however, they may be replaced by a holder installed with a slide film and a back light 
in the same manner as explained with reference to Fig. 13 in the fifth embodiment. Such a 
construction can save the power, and the observer can conducts the eye-fatigue relief 
operation by using a favorite slide film. 
[0125] 

Moreover, the eighth embodiment describes the example where the total internal 
reflection mirror is used as the left reflecting mirror 221 and the right reflecting mirror 222. 
However, a half mirror and a shutter may be provided as explained in the fifth embodiment, 
and an EL (Electric luminance) or a transmission type display device such as a transmission 
type liquid crystal may be provided as the left display section 217 and the right display 
section 218, and it may be combined with the shutters. In this case, the half mirror, the 
shutter, the transmission type display device, and the like correspond to the display section 
and the light path switching section (or light path dividing section) stated in claims. 
[0126] 

In addition, although the eighth embodiment describes the binoculars 201, the 
present invention may be applied to a telescope that has one ocular lens and one objective 
lens. With the telescope, an observer observes an object with one eye, so that a position of 
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an intermediate image observed by the observer is changed not in the convergent direction 
but only in the optical axis direction. 

In addition, the eighth embodiment describes the example where the two 
eye-fatigue relief modes, the first and second eye-fatigue relief modes are prepared, however, 
provision of only one of them may be possible. For example, when only the first eye-fatigue 
relief mode is employed, the left display section 217, the right display section 218, the left 
reflecting mirror 221 and the right reflecting mirror 222 are not necessary. 
[0127] 

<Ninth embodiment> 

In the following, the ninth embodiment according to the present invention is 
explained by referring to the drawing. In the ninth embodiment, only the matters different 
from the eighth embodiment are explained, and explanation is omitted with respect to the 
same matters as in the eighth embodiment 

The Binoculars 250 according to the ninth embodiment have the first eye-fatigue 
relief mode and the second eye-fatigue relief mode that are the same as in the eighth 
embodiment, changes a position of an intermediate image observed by an observer only in 
the optical axis direction of the eyes of the observer. 
[0128] 

Fig. 1 8 is an internal construction view showing the binoculars 250 from the left side. 
The members similar to those of the binoculars 201 of the eighth embodiment are given the 
same symbols thereof. As shown in Fig. 1 8, in the binoculars 250, there are omitted the left 
focus lens 211, the right focus lens 2 1 2, the focus lens moving section 2 1 3 and the detecting 
section 214 of the binoculars 201 according to the eighth embodiment, and the binoculars 
include a left dual-purpose lens 251 and a right dual-purpose lens 252 instead of the left 
shift lens 223 and the right shift lens 224. In addition, the binoculars 250 include a left cam 
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groove 253 and a right cam groove 254 instead of the left cam groove 229 and the right cam 
groove 230 of the binoculars 201 according to the eighth embodiment. The other 
constructions are the same as those in the binoculars 201 according to the eighth 
embodiment. 
5 [0129] 

The left cam groove 253 and the right cam groove 254 are different from the left cam 
groove 229 and the right cam groove 230 of the binoculars 201 according to the eighth 
embodiment in that they are positioned along light paths connecting the left ocular lens 207 
and right ocular lens 208 and the left objective lens 209 and right objective lens 2 1 0 (the cam 

1 0 grooves being parallel to the light paths). Therefore, the left dual-purpose lens 251 and the 

right dual-purpose lens 252 move in the directions of the optical axes of the both 

dual-purpose lenses (in the direction of the arrow a in Fig. 1 8). 

[0130] 

In addition, the left dual-purpose lens 251 and the right dual-purpose lens 252 are 
1 5 also used for focal adjustment in the binocular mode. Namely, by moving the left 
dual-purpose lens 251 and the right dual-purpose lens 252, the focus of the binoculars 250 
is slid (focal adjustment), and the position of intermediate image observed by the observer 
from the left ocular lens 207 and the right ocular lens 208 can be changed in the first 
eye-fatigue relief mode and the second eye-fatigue relief mode. When changing the 
20 position of the intermediate image, the left dual-purpose lens 251 and the right 
dual-purpose lens 252 are moved in a wider range than when conducting the focal 
adjustment. The respective the movement ranges may be overlapped or separated. 
[0131] 

Further, driving the left reflecting mirror 22 land the right reflecting mirror 222 in the 

2 5 same construction as that of the binoculars 201 according to the eighth embodiment can 
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switch the light fluxes to guide from between the left objective lens 209 and right objective 
lens 210 and between the left dual-purpose lens 251 and right dual-purpose lens 252, to 
between the left display section 217and right display section 218 and between the left 
dual-purpose lens 251 and right dual-purpose lens 252. 
5 [0132] 

The binoculars 250 having the construction explained above conduct each operation 
in accordance with the set mode as with the binoculars 201 of the eighth embodiment. 

Here, the left dual-purpose lens 251 and the right dual-purpose lens 252 
correspond to the dual-purpose lens stated in claims, and the left reflecting mirror 221 and 
1 0 the right reflecting mirror 222 correspond to the light path switching section stated in claims. 
[0133] 

As explained above, according to the ninth embodiment, the binoculars 250 is 
provided with the lens on the light path connecting the ocular lens and the objective lens and 
movable along the light path, and it makes the focal adjustment of the observation device 

1 5 (binoculars) and changes the position of the intermediate image observed by an observer 
from the ocular lens side in the optical axis direction of eyes of the observer by moving the 
position of the lens. Therefore, the lens has a dual function of the shift lens that change the 
position of the intermediate image observed by an observer from the ocular lens side and of 
the focus lens that makes the focal adjustment of the binoculars 250, so that it is possible to 

20 realize a simplified construction in addition to the same effects as of the binoculars 201 
according to the eighth embodiment. 
[0134] 

The ninth embodiment describes the example where the left dual-purpose lens 251 
and the right dual-purpose lens 252 have the dual function of the shift lens and the focus 
25 lens, however, they may further have a dual function of the left ocular lens 207 and the right 
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ocular lens 208. 

The ninth embodiment describes the binoculars 250, however, it may be applied to a 
telescope that has one ocular lens and one objective lens. 
[0135] 

Moreover, the binoculars 250 according to the ninth embodiment may be provided 
with a memory button not shown and a memory section not shown for storing the positions 
of the left dual-purpose lens 251 and the right dual-purpose lens 252 that are detected by 
the hall elements 233A-233C, to make the following operation. 

Note that the hall elements 233A-233C and the controlling section 235 correspond 
to the detecting section stated in claims, and the aforementioned memory section not shown 
and the controlling section 235 correspond to the memory section stated in claims. The 
controlling section 235 also corresponds to the receiving section stated in claims. 
[0136] 

In the binocular mode, when an observer operates the memory button not shown for 
focal adjustment, the controlling section 235 detects the focus adjusted positions of the 
dual-purpose lens 251 and the right dual-purpose lens 252 through the hall elements 
233A-233C, and then stores them in the memory section not shown. 

On the other hand, in the first eye-fatigue relief mode and the second eye-fatigue 
relief mode, when an observer operates the memory button not shown for focal adjustment 
for the eye-fatigue relief mode, the controlling section 235 detects the positions of the 
dual-purpose lens 25 land the right dual-purpose lens 252 through the hall elements 
233A-233C, and then stores them in the memory section not shown. 
[0137] 

Then, in the case where the observer uses the binoculars 250 at the second time or 
later, when the mode and the menu are set and the start button not shown is pressed, the 



controlling section 235 firstly judges as to whether or not the positions of the left 
dual-purpose lens 251 and the right dual-purpose lens 252 at the focal adjustment in each 
mode is stored in the memory section not shown. Then if the positions of the left 
dual-purpose lens 251 and the right dual-purpose lens 252 are stored, the stored positions 
are read out from the memory section not shown, and the left dual-purpose lens 25 1 and the 
right dual-purpose lens 252 are moved to the positions. Namely, the observer has only to 
conduct once the focal adjustment in the binocular mode and the eye-fatigue relief mode and 
store the positions of the left dual-purpose lens 251 and the right dual-purpose lens 252 in 
the binoculars 250. The observer can omit the focal adjustment for later use by using the 
stored information. 
[0138] 

It is preferable to store the positions of the left dual-purpose lens 251 and the right 
dual-purpose lens 252 along with date and time and identification information of the user. 
In the case where plural pieces of data have been stored, it is preferable that data to read are 
selectable via the mode button and the like. Further, the judgment as to whether or not the 
positions of the left dual-purpose lens 251 and the right dual-purpose lens 252 at the focal 
adjustment are stored may not be automatically made, but it may be made only upon 
receiving an instruction from the observer. 
[0139] 

In the eye-fatigue relief mode, since the positions of the left dual-purpose lens 251 
and the right dual-purpose lens 252 are moved largely, the focal points are largely changed 
in the binocular mode. From that reason, when a focal adjustment is conducted after 
switching from the eye-fatigue relief mode to the binocular mode, it is necessary to move the 
positions of the left dual-purpose lens 251 and the right dual-purpose lens 252 largely, 
which makes it conceivable that its operation becomes complicated. However, as explained 
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•■ above, when the positions of the dual-purpose lenses at the focal adjustment with the use of 
the binoculars and at the eye-fatigue relief operation are stored, and the instruction to read 
the stored positions of the dual-purpose lenses is received, the stored positions of the 
dual-purpose lenses are read out from the memory section, and then the dual-purpose 

5 lenses are moved to the read-out positions, whereby it is not necessary to conduct 
complicated operation, allowing improvement in operational performance. 
[0140] 

<Tenth embodiment> 

In the following, a tenth embodiment according to the present invention is explained 
1 0 by referring to the drawings. 

Binoculars 260 according to the tenth embodiment have the binocular mode and the 
eye-fatigue relief mode for relieving the eye fatigue. The eye-fatigue relief mode is a mode 
where the eye-fatigue relief operation is conducted by using an image for relieving the eye 
fatigue. 
15 [0141] 

The binoculars 260 include, as shown in the internal construction view of Fig. 19, a 
left ocular lens 267, a right ocular lens 268, a left objective lens 269, a right objective lens 
270, a left focus lens 271 and a right focus lens 272 relating to focus slide, a focus lens 
moving section 273 which moves the left focus lens 271 and the right focus lens 272, a 
20 detecting section 274 to detecting a movement distance of the focus lens, a left erecting 
prism 275 and a right erecting prism 276 to convert an inverted image to an erected image. 
[0142] 

Further, the binoculars 260 include, in the same construction as that of the 
binoculars 201 according to the eighth embodiment, a left display section 277 and a right 
25 display section 278, an image-forming lens not shown for the left display section, an 
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• irrtage-forming lens for the right display section not shown, a left reflecting mirror 279 and a 
right reflecting mirror 280. The left display section 277 and the right display section 278 are 
provided on the light paths branched from the light paths connecting the left ocular lens 267 
and right ocular lens 268 with the left objective lens 269 and right objective lens 270. 

5 [0143] 

Further, the left reflecting mirror 279 and the right reflecting mirror 280 are provided 
on the light paths connecting the left ocular lens 267 and right ocular lens 268 with the left 
objective lens 269 and right objective lens 270 and also on the light paths connecting the left 
ocular lens 267 and right ocular lens 268 with the left display section 277 and right display 

10 section 278, and they are optical elements which switches the light fluxes to guide from 
between the left objective lens 269 and right objective lens 270 and between the left ocular 
lens 267 and right ocular lens 268 to between the left display section 277 and right display 
section 278 and between the left ocular lens 267 and right ocular lens 268. The left 
reflecting mirror 279 and the right reflecting mirror 280 operate the same as the left 

1 5 reflecting mirror 221 and the right reflecting mirror 222 of the binoculars 201 according to 
the eighth embodiment, therefore, the description thereof is omitted. 
[0144] 

Namely, the light fluxes are guided between the left objective lens 269 and right 
objective lens 270 and between the left ocular lens 267 and right ocular lens 268 or 
20 between the left display section 277 and right display section 278 and between the left ocular 
lens 267 and right ocular lens 268, by moving the left reflecting mirror 279 and the right 
reflecting mirror 280. Accordingly, the respective modes are easily switchable only by 
moving the left reflecting mirror 279 and the right reflecting mirror 280. 
[0145] 

25 In addition, the binoculars 260 according to the tenth embodiment include a 
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controlling section 281. The controlling section 281 detects the conditions of the detecting 
section 274 and also controls the left display section 277 and the right display section 278, 
the left reflecting mirror 279, the right reflecting mirror 280 and the mirror driving section 
not shown. 

5 Different from the binoculars 201 according to the eighth embodiment, the 

binoculars 260 according to the tenth embodiment do not have a mechanism of movement 
for changing the position of the intermediate image observed by the observer. Instead, 
according to the tenth embodiment, the position of the eye mark included in the image for 
relieving the eye fatigue that is displayed on the left display section 277 and the right display 
10 section 278 in the same manner as that of the binoculars 160 according to the seventh 
embodiment. 
[0146] 

Note that the left ocular lens 267 and the right ocular lens 268 correspond to the 
ocular lens stated in clams, the left objective lens 269 and the right objective lens 270 

15 correspond to the objective lens stated in claims. The left display section 277, the right 
display section 278 and the controlling section 281 also correspond to the display section 
stated in claims, and the left reflecting mirror 279, the right reflecting mirror 280 and the 
controlling section 281 correspond to the light path switching section stated in claims. The 
controlling section 281 also corresponds to the image changing section stated in claims. 

20 [0147] 

In the binoculars 260 having the constructions explained above, when a power 
button not shown is turned on, the controlling section 281 detects it, and a certain mode is 
set by a mode button not shown, and the controlling section 281 watches until a start button 
not shown is pressed. Note that the mode set here is any one of the aforementioned 
25 binocular mode and eye-fatigue relief mode. 
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• * When the start button not shown is pressed, the controlling section 281 controls 

each section as in the following manner according to the set mode. 

(1 ) Binocular mode 

In the binocular mode, the controlling section 281, as in the eighth embodiment, 
5 moves off the left reflecting mirror 279 and the right reflecting mirror 280, as explained in Fig. 
17B, from the optical axis of the left ocular lens 267 and the right ocular lens 268, and 
positions the left objective lens 269 and the right objective lens 270 on the optical axis of the 
left ocular lens 267 and the right ocular lens 268. By positioning like this, the light fluxes are 
guided between the left objective lens 269 and right objective lens 270 and the left ocular 
1 0 lens 267 and right ocular lens 268, and the observer can observe a remote object from the 
side of the left ocular lens 267 and the right ocular lens 268. 

(2) Eye-fatigue relief mode 

In the eye-fatigue relief mode, the controlling section 281 moves the left reflecting 
mirror 279 and the right reflecting mirror 280, as explained in Fig. 1 7C, onto the optical axes 

1 5 passing through the left ocular lens 267 and the right ocular lens 268 respectively, and 

positions the left display section 277 and the right display section 278 on the optical axes of 
the left ocular lens 267 and the right ocular lens 268 respectively. By positioning like this, 
the light fluxes are guided between the left display section 277 and right display section 278 
and the left ocular lens 267 and right ocular lens 268. 
20 [0148] 

Then the controlling section 281 displays images for relieving eye fatigue on the left 
display section 277 and the right display section 278 in the same manner as that of the 
binoculars 160 according to the seventh embodiment. Next, the controlling section 281 
changes the position of the eye mark in the image for relieving the eye fatigue to the 

2 5 convergent direction of the eyes of the observer. By changing the position of the eye mark 
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liRe this, motion of the cyclotome of the eyes of the observer can be promoted. 

As explained above, according to the tenth embodiment, the binoculars are provided 
with the ocular lens and the objective lens and the display section that displays the image 
including the picture which is specific in at least one of shape, brightness and color. A light 
flux is guided between the objective lens and the ocular lens or between the display section 
and the ocular lens, and also at least one of the position and the features of the picture in the 
image displayed on the display section is changed. Accordingly, during use of the 
observation device (binoculars), the observer can be relieved from the eye fatigue with ease. 
Particularly, according to the tenth embodiment, the observation device (binoculars) can use a 
general structure provided therein to perform the eye fatigue relief, so that the size thereof is 
made almost the same as that of a general observation device (binoculars), and the eye 
fatigue can be relieved with ease. 
[0149] 

The tenth embodiment describes the example where the position of the eye mark is 
changed in the image displayed on the left display section 277 and the right display section 
278 to promote the eye fatigue relief of the observer by moving his/her eyes in the 
convergent direction, however, the size of the eye mark may be changed. Changing the size 
of the eye mark makes it possible to obtain the same effects as changing the intermediate 
image observed by the observer in the optical axis direction (refer to the eighth embodiment). 
Both of the position and the size of the eye mark may be changed, and further the shape, 
brightness and the like may be changed. The aforementioned size, shape and brightness of 
the eye mark correspond to the features of the position and the features of the eye mark 
stated in claims. 
[0150] 

In addition, the tenth embodiment describes the binoculars 260, however, the 
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present invention may be applied to a telescope that has one ocular lens and one objective 
lens. 

The eighth embodiment to the tenth embodiment describes the examples where the 
image for eye-fatigue relief operation is recorded in the controlling section, however, it may 
be possible that the observer may select one of several images prepared in advance. 
[0151] 

The techniques for the binoculars explained above in the first embodiment to the 
tenth embodiment may be combined or replaced arbitrarily In accordance with the 
constructions of the observation device. 
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